These authors contributed equally As a representative example, poly(vinyl acetate) (1 g) was dissolved in methanol (5 mL) in a round bottom flask and stirred until dissolved. Hydrazine hydrate solution (15 mL, 78-82 % in water) was added and the reaction heated to 50 °C in an oil bath for 24 hours. The solution was cooled and diluted with water (50ml) before being purified by dialysis (100-500 MWCO) followed by lyophilization to form a white powder. Representative characterization data for poly(vinyl alcohol)98: 1 H NMR (400 MHz, D2O) d = 4.00 -3.80 (CH2CH(OH), br, 1H), 1.80 -1.30 (CH2CH(OH), br, 2H).
Synthesis of S-benzyl O-ethyl carbondithioate.
Acetone (40 mL) was added to a round bottom flask equipped with a stirrer bar. Potassium ethyl xanthogenate (2 g, 0.0124 mol, 1 eq.) was added and left to dissolve for 30 minutes.
Benzyl bromide (2.13 g, 0.0124 mol, 1eq.) was added and stirred for 24 hours at 50 °C. The solution was filtered and the filtrate concentrated in vacuo. The resulting yellow oil was purified on a column of silica with DCM as eluent. Yield 1.26 g 48 %. 1 H NMR (300 MHz, 
Synthesis of poly(vinyl acetate)98.
As a representative example, vinyl acetate (3 g, 3.21 mL, 34 mmol, 1000 eq), S-benzyl Oethyl carbondithioate (0.074 g, 0.34 mmol, 10 eq.), 4,4'azobis(4-cyanovaleric acid) (0.0098 g, 0.034 mmol, 1 eq.) and mesitylene (0.1 g, 0.086 mL) were added to a 10ml vial and sealed with a subaseal. The solution was left to degas under nitrogen for 15 minutes, before being placed into an oil bath at 68 °C. The reaction was left for 24 hours before being plunged into liquid nitrogen. Poly(vinyl acetate) was recovered as a sticky yellow oil after precipitation into diethyl ether.
Representative characterization data for poly(vinyl acetate)98:
Ice Shaping Image Enhancement
Ice crystal images contrast was modified in ImageJ to show faceting more clearly, followed by removal of the background using photoshop mix. This enabled the zoomed in images in Figure  Page were analyzed by the Splat assay, Figure S8 . PVA retains IRI activity down to ~ 0.1 mg.mL -1 .
PVA was added at 1 mg.mL-1 concentration during the synthesis. Figure S8 shows that 3
washing are required to remove PVA such that any (small) residual amounts do not interfere with the IRI activity measurements of the AuNPs. 
